Reduced Ca(2+)-induced Ca2+ release from skeletal muscle sarcoplasmic reticulum at low pH.
The purpose of this investigation was to determine the effects of reduced pH on Ca(2+)-induced Ca2+ release (CICR) from skeletal muscle sarcoplasmic reticulum (SR). Frog semitendinosus fiber bundles (1-3/bundle) were chemically skinned via saponin treatment (50 micrograms/mL, 20 min), which removes the sarcolemma and leaves the SR functional. The SR was first depleted of Ca2+ then loaded for 2 min at pCa (log free Ca2+ concentration) 6.6. CICR was then evoked by exposing the fibers to pCa 5-7 for 5-60 s. CICR was evoked both in the absence of ATP and Mg2+ and in the presence of beta, gamma-methyleneadenosine-5'-triphosphate (AMPPCP, a nonhydrolyzable form of ATP) and Mg2+. Ca2+ remaining in the SR was then assayed via caffeine (25 mM) contracture. In all cases, CICR evoked at pH 6.5 resulted in larger caffeine contractures than that evoked at 7.0, suggesting that more Ca2+ was released during CICR at the higher pH. Accordingly, rate constants for CICR were significantly greater at pH 7.0 than at pH 6.5. These results indicate that reduced pH depresses CICR from skeletal muscle SR.